I. INTRODUCTION the oceans are a fimdamental component of the Earth
System. To understand the way our planet works and to predict the consequences of human activities and natural change, an Earth System approach tinlung ocean, land and atmosphere is necessary. Sustained, systematic observations o f the ocean and continental shelf seas at appropriate time and space scales altied to numerical models are key to understanding and prediction. In shelf seas these observations address issues as fundamental as the impacts of climate change, biological productivity and diversity, sustainable management, pollution and public health, safety at sea and extreme events. Advancing understanding of coastal processes to use and manage these resources better, mitigate risks, and explore for new phenomena is challenging; important controlling processes occur over a broad range of spatial and temporal scales, which cannot be simultaneously studied solely with ship-based platforms. The stimulus is both scientific curiosity and also the desire to improve the underpinning knowledge required for sound management decisions concerning the quality and sustainability of the seas.
Approximately sixty percent of the world's population lives within 200km of the Coast. Worldwide, the need for continual awareness of changes taking place in coastal seas (where human impact on the sea and the sea's impact on humans is greatest) is focusing major interest on Coastal Observing Systems or Coastal Observatories [I, 21; [3] on the east coast of the USA; 141 in the Gulf of Mexico; [5] in the Baltic Sea. These are sustained in situ measurement systems relaying realtime data that enable us to not only observe the ocean but to address questions not previously possible -are models correctly reproducing events we are observing -now and if not, why not? Moreover, unlike traditional ad hac observation campaigns, observatories progress study of coastal seas by providing the sustained, continuous, systematic, timely data streams necessary to tackle questions about change and inter-annual variability in coastal sea systems at the heart of the global change science agenda.
A fundamental objective for all Coastal Observatories is to obtain long time series of systematic; multidisciplinary, integrated measurements on a variety of space and time scales.
As well as allowing quantification of seasonal cycles and inter-annual variability, these time series will enable tackling of a key issue -estimation of the importance of events, such as storms, high / low river discharge, blooms, versus mean conditions to the longer term transport and behaviour of the coastal sea. In the past sustained systematic observation programmes have been extremely rare but 
THE PILOT COASTAL OBSERVATORY
The Observatory is located in Liverpool Bay in the Irish Sea. This region is an archetypal coastal sea system with strong tides, occasional large storm surges and waves, freshwater input (the rivers Mersey, Dee and Ribble), stable and unstable stratification, intertidal regions with exposed banks, high suspended sediment concentration and biogeochemical interaction. The Bay is also stressed (near eutrophication from river-borne nutrients and subject to river-bome pollutants) and so of concern to regulatory agencies. The Irish Sea is connected to the North West European Shelf through the North Channel and St. Georges Channel in the south and so experiences interaction and exchanges with the North East Atlantic Ocean.
The Observatory integrates (near) real-time measurements with coupled models into a preoperational coastal prediction system whose results are displayed on a website. The concept is founded on obtaining data in (near) real-time, using acoustic transmission to relay the underwater data to the sea surface then telemetry (via ORBCOMM) to relay the data to POL and finally to a website ('armchair oceanography').
This, the aspiration of every oceanographer, is now feasible, and there are an increasing number of prototype observing systems, employing a mnge of technological solutions, around the world.
The emphasis is on a modest, pragmatic approach in the initial establishment of the Observatory (drawing on existing technology and partnerships). The Observatory will evolve as the concept and its effectiveness becomes established in the UK context, all the while building up long time series of measurements. The focus of the Observatory will be on the impacts of storms, variations in river discharge (especially the Mersey), seasonality, and blooms in Liverpool Bay. This pattem can be predicted from theory (combining a horizontal density gradient with the Earth's rotation and internal friction [7] , although the magnitude of the predicted values is too low, Fig 4) . Between August 
V. WEB SITE
A major component of the Observatory is the dissemination of the results without restriction through a web site (htt~://coastobs.~ol.ac.uk), both as figures and as data. The web site aims to target several different audiences -scientists, coastal zone managers and the general public by producing outputs tailored to their requirements.
The different model nowcasts and predictions (up CO 48 hours ahead for most variables, further ahead for tidal sea levels) are displayed (e.g. meteorological data, waves and sea surface heights, daily mean sea surface and sea bed temperatures, currents) and compared where possible with measurements.
VI. FUTURE
Planned for early 2005 the Irish Sea and Liverpool Bay models will include wave-current interaction provided by two-way linking between wave (WAM) and the 3-dimensional currents 191 with performance checked against the in-situ temperature, salinity, current and wave measurements and coastal sea-level measurements received in real-time. Liverpool Bay is subject to periodic stratification both from salinity and temperature and hence provides an excellent test of 3-D models' predictive capabilities. Methods of data assimilation are being explored both to enhance the value of the data and to improve the accuracy of the model forecasts. Initially, for example, AVHRR sea surface temperature will be assimilated (e.g. 1171); assimilation of sea surface currents and waves derived from the HF radar will be considered later.
In 2005 nutrients and plankton dynamics will be simulated by including the coupling to ERSEM and the sediment transport and resuspension module. The sediment module is important for estimating concentrations of suspended particulate matter, an important influence on light attenuation and hence biological processes in the shallow Case 2 waters of the eastern Irish Sea. The SmartBuoy, the ferries and the SeaWifs / MODIS satellite ocean colour sensors will provide validation data.
